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The following is a listing of claims. 

I - (Currently Amended) A method for multi-objective portfolio optimisation for 
use in investment decisions based on competing objectives and a plurality of constraints 
constituting a portfolio problem, the method comprising: 

generating an initial population of solutions of portfolio allocations, the generating the 
initial population of solutions of portfolio allocations including systematically generating the 
initial population or solutions to substantially cover *he-a_spaee defined by the competing 
objectives and the plurality of constraints; and 

generating an efficient frontier in the space based on the initial population, the efficient 
frontier tor use in investment deeisioning; and. 

— -whetciu the generating nn efficient fropiier in the space rja^d on th e initia] population 



_^PPJfarming a Hrst multi-objective BSQSSS& basgcj on the initinl p npn| fl |inn ™h ff^ 
compel ng pJaggtWgg; to Generate a tlr^r interim ¥ ffinV.nt frontier- 

« —performine a second multi-obicflivi- eSQggs & hascd OS rhft initial p opulation » n rf 

the comrotinr objectives, to ggyaajfi :i s **on d intern gffigjs n t from j R r; ynH 

fiisinp _chft. first interim efficien t frontier w iih the s e cond i f ^rim efficient frontier 
i&t-CJSate ^n _aj.i^mcul^J-efficient frontier. 

2. (Original) The method of claim 1 1 wherein the generating the initial population of 
solutions uses a combination of linear programming and sequential linear programming 
algorithms. 

3, (Original) The method of claim 1, wherein the competing objectives include risk 
and return and the space is a risk/return objectives space. 
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4. (Original) The method of claim 3, wherein the space is defined by greater rhan 
three dimensions. 

5. (Original) The method of claim 1, wherein the initial population of solutions 
includes multiple initial feasible points. 

0. (Original) The method of claim 5, wherein the multiple initial feasible points are 
generated by solving linear programs. 

7. (Original) The method of claim 6, whea'in the linear programs uti lize randomized 
parameters. 

8. (Original) The method of claim I , wherein the generating the initial population of 
solutions of portfolio allocations includes generating portfolios with different combinations of 
risk and returns values. 

9. (Original) The method of claim 8, wherein the generating portfolios with different 
combinations of risk and returns values are performed by adding additional risk and return 
constraints to a linear program corresponding to the risk and return objectives. 

10. (Original) The method of claim 9, wherein portfolios with substantially all 
feasible combinations of risk and return values arc generated by modifying parameters of the 
added risk and return constraints, 

1 1 . (Original) The method of claim 1 , wherein the generating the initial population of 
solutions of portfolio allocations includes generating portfolios with different combinations of 
competing values. 

12. (Original) The method of claim 1 1 , wherein the generating portfolios with 
different combinations of competing values arc performed by adding additional competing value 
constraints to a linear program corresponding to the objectives of the competing values. 
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1 3. (Original) The method of claim 12, wherein portfolios with substantially all 
feasible combinations of the competing values arc generated by modifying parameters of the 
added competing value constraints. 

14. (Cancelled) 

1 5. (Currently amended) The method of daifl*44£laiij]X wherein a dominance 
filter process is applied on the augmented efficient frontier to creale a global efficient frontier. 

16. (Original) The method of claim 1 0, wherein nonlinear risk and return constraints 
are approximated with linear constraints generated by a sequential linear programming. 

17. (Currently Amended) A system lor multi-objective portfolio optimization for 
use in investment decisions based on competing objectives and a plurality of constraints 
constituting a portfoJio problem, the system comprising: 

a population generation portion that generates an initial population of solutions of 
portfolio allocations, the population generation portion systematically generating the initial 
population of solutions to substantially cover tte-a.space defined by the competing objectives, 
the population generation portion including: 

a range value generation portion for varying values of the competing objectives over a 
range of each competing objective; 

a linear program portion, the linear program portion: 

solving n linear program, for each of the linear constraints, multiple times by 
setting a weight vector equal to one of the linear constraints; and 

solving the linear program multiple times by setting the weight vector equal to a 
randomly generated vector;-**** 

whoroin the range value generation portion and the linear program portion: 

.4. 
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performing a first multi-ohiective prope r, based on the initi al popula^ on and thg 
competing objectives, to g enerate a first interim effi cient frnm^r; 

pcrtofniin ft ajsaaad multi- ola feai^^ on the ^ial pop ulation ^ 

the competing ufrifltflves. to ftftnernte a seconfl jntrrim cffic j&ui I'ron^i : nnrt 

fusing the first interim efficient frontier with the ge^nri interim efficient fmtuier 
to c reat e a n augmente d efficient f^ntieriternr i vnly perform fc h& fr ™. T r,... r i M. ape ratf ^ u nti l i h r 
range of po^iiihlu vuluw i fe r^ae- h eempeftttg ^ h j^^ !i >^ -is^r H b , t ami al ly sev e red s o th ai un effic ient 
frontier ii> genera ted, the mi gmcntod .cDIcient frontier being used in investment decisioning. 

18. (Original) The system of claim 17, wherein the competing objectives include risk 
and return and the space is a ri.sk/remrn objectives space/ 

19. (Original) The system of claim 17, wherein the generating the initial population of 
solutions of portfolio allocations includes generating portfolios with different combinations of 
competing objectives. 

20. (Currently Amended) A computer readable medium for multi-objective portfolio 
optimization for use in investment decisions based on competing objectives and ;i plurality of 
constraints constituting a portfolio problem, the computer readable medium comprising: 

a first portion for varying values of the competing objectives over a range of each 
competing object i ve; 

a second portion, the second portion: 

solving a linear program multiple times by selling a weight vector equal to one of 
the linear constraints; and 

solving Lhe linear program multiple times by setting the weight vector equal to a 
randomly generated vector; and 
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wherein the first portion and the second portion itenrtivcly perform their respective 
operations until the range of possible values for each competing objective is substantially 
covered so that an efficient frontier is generated, the efficient frontier being used in investment 
decisioning^ji! 



performing a first multi-obiqtfrive process, based qq £hg ini tial Population a n d the 
competing objectives, to generate a first interim efficient frontier; 

^ performing a second mal ti-obicetive process, ba sed on \fo initial p opulat^n and th ft 

competing objectives, to generate a s econd interi m efficient frnntier; and 

fusing the first interim qf/iyient frontier with % second int erim efllyient fr o ntier tft qreate 
an_angmente d efficient frontier . 

2 1 . (Currently Amended) A method for multi-objective portfolio optimization for 
use in investment decisions based on competing objectives and a plurality of constraints 
constituting a portfolio problem, the method comprising: 

generating an initial population of solutions of portfolio allocations, the generating the 
initial population of solutions of portfolio allocations including systematically generating the 
initial population of solutions to substantially cover the^pace defined by rhe compering 
objectives and the plurality of constraints; and 

generating an efficient frontier in the space based on the initial population, the efficient 
frontier for use in investment decisioning; 
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, performinft a firpt miilti-nhjcctivy process, based on the | nitial popu l ation aiy fl the 

competing objectives, to Qcncrafr. a first inte ri m ettinii-^ t, frontier ; 

performing a second pulti-ohj*rtive nrocc^ hasp.rt on t he init ^l population an^l 
the competing objects, to generate a second interim ^.ffirient fifty frer: 

fasina LiiS interim efficient frontier with the secoifl interim e fficient frontier 

to crc^ffi an alimented ef ficient frontier : 

wherein the competing objectives include risk and return and the space is a risk/return 
objectives space; 

wherein the generating the initial population of solutions of portfolio allocations includes 
generating portfolios with different combinations of risk and returns values; 

wherein the generating portfolios with different combinations of risk and retai ns values 
are performed by adding additional risk and return constraints to a linear program corresponding 
to the risk and return objectives; and 

wherein portfolios with substantially all feasible combinations of risk and return values 
are generated by modifying parameters of the added risk and reLurn constraints. 
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